Testosterone treatment results in quiescent satellite cells being activated and recruited into cell cycle in rat levator ani muscle.
At puberty, the male levator ani (LA) muscle exhibits muscle fiber hypertrophy. This fiber enlargement can be provoked in the female LA muscle by testosterone treatment. In both cases the hypertrophic process is accompanied by an increase in the number of satellite cells and myonuclei. The present ultrastructural autoradiographic study was undertaken in order to investigate (1) whether satellite cells when stimulated by testosterone can undergo DNA synthesis by incorporating [3H]thymidine ([3H]Tdr); (2) whether the whole satellite cell population is committed in the cell cycle; and (3) whether the new myonuclei originate from fusion of the satellite cells with the preexistant myofibers. Thirty-day-old female rats treated with a single testosterone injection received a single injection of [3H]Tdr at 24, 28, 32, to 34 hr after testosterone treatment. LA muscles were removed 2 hr after [3H]Tdr injection. This first series of experiments allowed us to determine that onset of DNA synthesis in satellite cells occurs within the 34th and the 36th hour after testosterone treatment. To obtain a more precise timing, 30-day-old female rats treated with a single testosterone injection received multiple injections every 30 min either from Hour 32 to 33.5 or from Hour 34 to 35.5 LA muscles were removed 30 min after the last [3H]Tdr injection. This showed that the onset of satellite cell replication occurred between the 32nd and the 34th hour after testosterone treatment. However, only 30% of the satellite cell population was affected by this proliferative process regardless of the experimental protocol used. To confirm that the increase in myonuclei number results from incorporation of satellite cells into mature myofibers, 30-day-old female rats treated with a single injection of testosterone received a single injection of [3H]Tdr on the 60th hour after testosterone treatment. LA muscles were removed at 63, 84, to 108 hr after [3H]Tdr injection. We conclude that testosterone induces satellite cell proliferation at around the 33rd hour and that the increased number of myonuclei reported in our previous study is due to fusion of labeled satellite cells with myofibers.